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& # W If: ^ - & i. it # f& (biochemical labeling) 
# # & & t # 2r & ' £ ^ m * 4s £p( molecular 
imprinting) & #r H ffl ^ £ * & * • & #> J$ & 4£ : ^ 
^ £ & ; #<] ffl ^ ^ 4s £p 4i #r Jif M 4S. ^ (template) 
H Jl i& £ * & & & i H^JiI^*j!Lf - « ^ /& - & # 
(matrix) ' ; ^ A # f<£ _t i£ 

||*Jt*LjH#«*L^ J fft&#--j&#te ' & #'J 8 & # & 3- £ 
«tWAtt»*«*l^ J f4LW^.S16«if: "ft (Quantum Dot) & 
& > T ffi ^ # «J 4fc ( ana 1 y t ) #f fl& # & -ft 4$ t$ # 
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&W%LW (1) 

*. # B £ # #M^-*t£*b ' 4$ - 

#] & # JJfl ^ - m iff -f 4s £p ft #r ^fflafr&^J&L^-^&teft 
« *4 A * $L ft * $fc • 

& m •& m it w - 

h & -ft m m u *4 ' f ^i^l £j # ft *f & t # it 

# ' & A 3d SI ft ^ *f & f & ffl a it fi- # tit ^ m ft # & 

•tt *• ifi ft # & &. % h m n Si • 

» £ n It- & & (antibody-antigen) 6$ ig 

# *± : *>^)Q«ltlfc (peptide) $ * 6 f ft * * M m tifc ^ 
lfe,4L £ « ^(polyclonal antibody) » #f 4fc 

( Ana 1 y t ) ( Pp & & ) M it # '14 ' T IB- ^ W* ^ 4£ tt _L ; 
4#t*#ti*#mft;«r® ' Mffflf^^ #J ' a # di * * ^ 
& & & & & #J & lb ft ft # *f 4*r f « ffi t$ • 

lt££**f ' ^ * * * « ^ * « * # A «t 

(semiconductor nanocrystalsMt^ 

(fluorescent probes ) fa ffl ^ £ lb # t& # *4 ° fcb # 3" 

# lit ffl * * ' # * ** *■] tt m ft 5£ & & IS » £ & « 
1*1 DEL & >*J ' it * tft tt * «. : ft ^ * B a a ^ I- I t f i 4* 

& tt . 1 1 1 5i ' jl % * m tt m m m tt & n % at «■ * tt 

# £ ^ «! tt • fa ^ ife, >fb * 'It f <b # £ • 

« * tt *■ # a B a 14 *t ^ # * 4. 4b ft «K # ^4 • X P M 4- 





#1 
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1 - ftwmn (2) 

9- ft V* > a ft & ^ & it *t £ © t & 4b t : m n - vi & m,-^; 

(core she 1 1 ) :£* & £ & ^ #t -f ) & # L 6$ m g& 
(mercaptoace t i c acid) SL^ • % fa 3k fa % %± 
( c a r boxy 1 i c ac i d ) 2l Wl #£l » & 4t4Lflk&5$&;^ 
* • ^ & # ft * 6 f a & \% * J* * A & * f m 4b ft 4a * 
© ' a & & £ * & It *t -f £ © & f 0 & ^ * 6 f $ * # ft 

«fc ft & ft • t ^ ft 4fr(*P&&tt)«.«**$'.Ll$ ' 

$t £ * H. ft & ^ £ ^ * 1*1 #j t ^ ,fi & A > ffii # * <Mb & £° 
^ & t&( label s) • 

^oBruchez ^ A ( Sem i conduc to r Nanocrystals as 
Fluorescent Biological Labels, Science 281, 2013 
( 1 998)) m Ift *S~ ft >&(CdSe-CdS) & & 4- ^ ft £ * H a a ft ft 
it *r £ © # =- >i ( s i 1 i ca ) & f > ' # « 

*8 , Tfe&##*®ife4Tafcf ' & * * £ It 4fc f £ £ # 
ffl # • « * isj #J # 4b Efc f & $ * & A » Bt it 2t # <& f • 
it isj «f % & ^ & ■ & -f . $ ft £ * a 0 a ft *fc -7- ' £ ffl ^ * IS] # 
m £t ° * ±- # ffl ^3T3 * a a ^ # to J3fe(mouse 
fibroblast ce 1 1 s ) % jfc & ^ 0 

Chan ^ A(Quantum Dot B i ocon j uga t es for 
Ultrasensitive Nonisotopic Detection, Science 281, 

2 0 1 6 ( 1 9 9 8 ) ) m % % * * *fc * f - ft t ft ( 4b # I. ft 
«6 , Zinc Sulfide-capped cadmium selenide)^X^-jf^t 
fe^^H^^b^^*^- ' ffl^j£f$&£&4bl*#J#* 5 l- 0 it 
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i • (3) 

n M k"& '¥ ' *> & fir W *l & #(rhodamine) tb & • i% a 

*#**m*ijt* 5t2o « » «■ m * » ^ x 

(photobleaching) # 100 #j $ £ 44 - ffi, * & It & X. *fc K 
#1/3 - & ^ & ±. # a lb £ ft *S(ZnS-capped j 

CdSe ) & & & * .Si • # a %l fi£ 6£ S£ it ft £ © Zic f > 

& f&flr4fc#£-*£ • iff, -Hf A * * # 1ft JS 

# # • 

Tan^A(US Patent 572469 ) #'J IB * ^ & 
(water-in-oi 1 ) ^ $t ft 4b & ^ ^ ^(microemulsion) ft it 
4fc-J|ilL*«A-f^tt^**DL.-f » jfc * ^ tit ft(si 1 icate) & 
^ ' te&&##fc&&i&fe||--*#titft • ^ ft 4t # T 16 

ffl • 

Mirkinf A(WO Patent 200 1 0 73 1 23 > 200 1 05 1 665 - 
9 8-0 4 740)^jft-&**fc-?--te#-a- fitCol igonucleotide) ^ 
^& ft. ' a # ^ <ft tit - &#*fc-?--4&.#U-tit A ft M 

Ewart # A(W0 Patent 982 1 58 7 ) & jfcomt i -human 
IgG- tk -14 *fc tit SI & $fe(alkal ine phosphatase 

conjugate) & f ZnS:Cu:A^ lftifc^!f^**BL^^^««fe# 

m m*jL&u&#$L*3i&ft&.ib & m # # # » # #5 * 
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It £ ^ H A - *i - & i$ # 

£ % ft it 4f £ 4b $ f$ # m 

& M & # «, *l It ^ ^ fit tf It 

*f 4^ f PEL *J • "T « w # H 

* ^ ^ 4s £p & m M % & % 

n s$ & - it # «. - jt # a 

^ Pf<. ^ *p ^ ^ ^b f • J. it 
&m ' & S & $ tit $'J «k ^ 4/f 

« ^ K # ^ . * ' ' * # * i- # 
45 £p ft # ^ & 45. ^ ^- ^ _t 

* 4a. -f ' a ^ j& - & U 

fa * ; a A & fa x ifc 4^ 4& 
m *J * a ^ ^ s w z-iim " 
ft & U ft ?r & ' & # ^ it 

£ 4b & f|2 : 4o *.J ffl ^ ^ 

4 ^ it e ft f • 
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i * ftWi&W (5) \ 
V# 'Mf * ^ ^ £ 4b « « # ft . *Jt^^-J»i*fe^ :\ 

4* # & * *£ -f ; #•] jg ^ & ep & #r « & & & _L idc £ * 
: & • a ^ /£ - ^ # (matrix) • 

& t Mr 3 ^ # & ^ 1- ; aa#i^J:jt«fe^-f > £ £ 

& fe ^ to Ji # »JIA^S Fa! 4l ?l jft • M T *>] ffl 3fc 

«. ft is £ # & -T-o ; m m % m, & -& ^ *x «• £ * *t -fo * fi- 

4tfl&Tfe4b&t&3': # #»] ffl 4s Hp a #r J» M & ^ -fB 
*.tafc*#*L-fOI*^ • & t *'J ffl * a it. & ^ X «■ * * *fc 
^0 it -ft * © * & 4b at f 4 a 60 # * ^ it # 5f i6 . # *r 
Jl # *'] ffl fr^fc^ttflfJfrfcfcfr-f-B^Jiife* * & -f 0 # 
^ • ffii ^ li 4 S t 1Mb ?i I 4 2 ' 

fctOft***** ' X ^ * A ift 4£ ^ -T- « B * # 4- 
' £ & % & * • -fc jtbO a $ ft £ * «t £ #J ' 
*II-VI&*.III-V-ff£#*iT : 

I I - V I : CdS, CdSe, CdTe, ZnS, ZnSe, ZnTe, HgS, 

HgSe, HgTe f ~ ft £ -f- & i If & * # & • a A 

I I I -V : I nP, GaP, GaInP2, Ga As , InAs, GaN, InN^iL 

& * # a fl m ffl ^ & * *t -f ii * It ^ ilb : £ & ^ ^ ^ i» 
^ ^ 1 & * & ' #3t ^ ^ *» ^r(Au) * «L(Ag) - «fe(Ni ) & 
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if mum (6) 

4t *&(Fe 2 0 3 ) o 




&te*$1&.&-%$L3'0¥jfSkte (band gap) 4l *& * i& 
t&Jt.'tTfL&Z-frft&JLfci&ft ' El ifct *fc m £■ # *l -f- it t 
£*h*»l&*T**f « *» * * * 

(photoluminescence, PL) &. t| # fa 

(electroluminescence, EL)^ ° ffij # & -2L & % fa % St 
& J$L ' *X # & 0 ^ ft Ht« 

£ 5. -ft ffl ' £ * ^0 4l # & f ^ £ $-J ^ ^ : t $l & % 

* ^- -f-B ft ii a*- •X##4L&£s4j&**fci*a:£ ' ® t?n & £ 

JS) o 

i is 1 si 4l # m t ' * a £P # * # 1$ € # « : 

( a ) # A * # ^ : ( b ) # ^ f -f- # it ^ ffl » 

(a) fX ^-^i^^ti-^tife^^fA^ff^^ 

* #l ^ & |£ b^- > £X ft % # & ' * ft # -it i * * It £ 

* *t ^-0 ' Hfl&Jfft****-**^ o ^ x ft 

H toft *-*£*i***fc*0 0 X A '* * 4 * ' 

«--SL*#i$*^J5ilrtia>St^454L#*|^^-# • -k° ft ** 
fKdansy 1 -ch 1 or i de ) * £ (anthracene ) - & 
(pyrene) * ^^^-(coumarine) ' |,n- 6 if 4. ^ °i 
(n-vinylcarbazole)^^-^t^^ 0 
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JL « (7) 

(tO iX & - t -7- # & ^ * ' 4° % % * ? %t (electro^ 
donor ) a£ . *X ft & *> & ' 



/ 



X h % ^ ft (electron acceptor) 



X & ft * & > t 



-fO fr^-X - isj # * at g 4 

*ft*#Jfc*0##*-**jrt;*-*-X & .L 4, 4fc * A 
Ht ' $4Llfe##fitaL2t*-' 4- tf- II * # *. *0 ^ 

(amine) . - f i| ^Fe, Mn^f"f ( porphine ) A 

- X^o^^-T-'tli^vr^^^ ( f ul lerene ) 
- (aromatic ) - # 4& 3Mt ft 

( or ganophosph i ne ) ll(guinone) ^ ift % t\ t(carotene) 

& _L & tfj « ' i£^*Jffl^(3-ft^ L l,^10^¥#l 

^.^^((3-mercaptopropyl) trimethoxy si lane) #(3- 

(3-aminopropyltrimethoxysilane) >S.y{t » 4& # $l ^ 

°&(4-Viny 1 pyridine) A ^ *fc & S$ ( A 1 1 y 1 
mercaptothiol ) & it • Ift^l fi *t ^fe^f 

** ; ^^r# i iffl(3-t.^^^*.)-^fa&^^. 

( ( 3 -mercap topropy 1 ) trimethoxy s i 1 ane ) ^ 6 *fc & f 
& # Vinyl trimethoxysi lane) Bl M ■ 4£ # $t £ fir 
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JL « #Vltt«J (8) 

ft * & mm % m ft ± & % m ft -f b • & 

& & - &i # & ft & fl£ /& ;?£ ^ ° ifc & ^ 4fc 4l ^ /& . 

# ^ « « ft t £ & m ' *tit*t«,*4r*t*. 

it & ° ffl ffn 'JL 4 «. ^ & A ' 4L & & & fa 

m ft '\k it ^ & & ^ #7 & t ^ & *r m *j jr. a* ^ *t m - 
Ao lib # * * ^ ^ & m ft ft * h t m & & x # « > & jl 

£ffiig#4±#^4&^&«ft • & M ft ft # # *» IS) & & & # 

jm ' *- f -t * a ?l n ' j- & a ° # as # ?u a & ^ *r it *r 

#il4(#*AL^-f**^4fr«;*-fclB ' « & * ft # i& ' 
^ f£ & A & fl'l & I* & & # ) • *5£p*-£-&&##«* & H • 
i£ A M M «t # £ #j * & # -f B ^ m ^ # . %fy & m U 
ffr m & 4a £ fc(sol id-phase extraction, SPE)^^^^, 
f £ *f(af f inity chroma tography ) 4l it # & #J , 
***l*t#^4'fc*lft##Wft#3!r* ' * «F at * & 

£ A ^ # ^ |fc #D & sft # sfc t 1- * tf- *$ £ * a B a 14 *t -f ' i>o 
a. ft K m y > f * t m tfc *'*t > ^ ^ #J A & 4* #J 
(cross linker) • & £e ife #J ^ % '4l » ^^&#( matrix) • 
1 1 # ^ H M ft ^ ' fl6«T**«1ft , rjll*4LiL«t#* 
?L « • IMF * H B a If *bl -f M» ^ ^ ^ * J* * # t ' ^ 

# # * #1 ft ^ -f «l Wt & W=t m £ £ & * B a a It & -f- ^ f 

■7- .it st is ' t ft & ±4t m n # *4 ° 
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L » ftWiSLW (9) 

m IIII ' T 2: # & =. & £ ^ & #] -iiK^/»fwtBB5F'^ 
*s «L ^ 4° t : 



* ^ ft 1 

It & U #CdSe(ZnS) « ft * * tt £ ft * -f • W 5g # 
TOPO 'Jt ^ ft JR t * -S *» I 5.190 °C m # & * , jja AO. 5ml 
TOP ft # 3p 5.6 0 °C • # A *>Q. 1-0. 4nmql ^CdSe £ * & it * 

^ # & as- je. *t t • >i ^ ^ a & # ft ' &m m-%\& $l • « 

Z n Et 2 A ^ f & «fc *£,(hexamethyl di si lathi ane ) Zn 

AS ^ ifr US 4fc ° a|f 141^1 ^2-4 ml TOP it 

ff^Ai»tt44lit|4L^#«rt • t 4fCdSe £ * H, 

41 *t -f ^ It ^TOPO ATOP tiiiM • ^tN 2 m. ik T j&o AZn 

&s m m - & # & ^ & it # «p jl90 °c ' a & * # *t * 

. # a iL T m A f • S* S£ i& iU'CdSe(ZnS) £ * B a a A *k -f- ° 

« * ^ m * * * it * ■# a e a a ' * * & m & • 

CdSe(ZnS) £ # a a a Afe^&fc'Tfe 4b • 

tikfatim ' 1f ^ frj ' £ * a B B It *iL 4 S> f ^ 4b 

2r & » & # « A : * & JMFCdSe('ZnS) £ * £ A *t -f ft 
#0.17%(v/v) (3- A # u & ft &) X f *. & # *E 
( ( 3 -mercap topropy 1 ) trimethoxy si lane), A 25% f 
& £ fll(dimethy 1 sulfoxide, DMSO) 4l f Sf «. + ' it S3 
^pH 0L -fr *H0-1 1 • |% & # ^ ' f Ill^b^ 




i - (10) 

( tetramethy 1 ammonium hydroxide) # I? it ^ 6 9 °C T 0 -fr.jQ , 

(trimethoxysi ly lpropy 1 urea) - ( 3 - & & ft & ) ^. f ft & 
^ *£( 3-am i nopropy 1 1 r i me t hoxy s i 1 ane ) ^ f S| >g. . 

#2 >h 1$ & . ^ a & jft 5 ^ If # ^ «P ° 4L&;&o,^=.f&IL# 

^.(chlorotrimethylsilane) H 4b >& » $: a 5 0% ft S3 

& ft s$ & ' i& & hj * # m #) ® it • 

# #»J 2 

* £ ft 4JIT0P/T0P0 & ftCdSe £ * a B 9 It ft. • WTOPO «fc 
l^lit - 1 80 °C T It A 1 >h • W & ft £ IL 

& it & £350 °C • m S% #CdSe 2 (2. 78mmole) 4l1M TOPSe 

&(4. mmol ) &TOP( 1 6ml ) >£ ^ j$J ^ flfc # ^TOPO t • ^ 
« i& f 4L f S| • tt.JKftgj&tt4.te# • # & & ^ $ ^ * 

dj M 4, # • &*ft4.*Rft4fc»rfl&#'#** >& #i ^ # * >f • 
it #. $ $ 3 s > #, a m 7F & 7F * # ^ # - f fa m t « 

CdSe(ZnS) & * B a a It ft ft # 4. 4b # t& # # 4l ^ * ° 

ft*-*3B ' 1S-*feJ»*tf*fc4H*-** A It ft & *T *. 

* f & 4b • % $r h - ^CdSe(ZnS) & a4- & #t °£ 
(4-Vinyl pyridine) it *t 4 ^ » it # £ © f & 4b z£ f • # 

I # )i A t ^ -f • *o £ ^ El ' A^^,f^tt^-U • *o 

6 - # A f I ^ ^ t 61 (ethy lene glycol 
dime t ha cry late, EG DM A ) • ^6 0 °C f >$• #] t ^ j& ^ 
4fc ' #J i& ft 4b ^(benzoyl peroxide, BP0)jiJl 
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i « &WVLW (11) 

$l % 'm A ■ » t & «&■ m xl & * m # m j$ % & ft # t m 4£ 

* % It £ # A It ft -f $ ^ m It(matrix) • Ji £ 
CdSe(ZnS) > ^ -# @ - EG DM A ^ &BPO 4l ffl t € ^ 4 th ^ 
0.8:0.8:140:0.3° 

ft- *'J ffl Jl i£ ^ A A f jfe 4t -f ^ If £ ft B B a ft «L -f ft 

^ ft ft it 4t M JR. 3* •> 4S 6d« m *J S£ ° ^ 4a @ % t 
4bCdSe(ZnS) £ ft ftltfr^ft^ 4 ft 3* # 

.*# * ' ^AtfAtlt^i^ &52 0a. u. » ^t#*4l^ 
-T- 4fc ^ & ' *****t*^*T**4l*ifc4blBm.* - & ft. A 
& 5£ & I* 5. ^ 120a. u. • JK 7F & & * 4 @ ^ -f- ft ' £ 
4 fl £ IS «r * * ft & A ' ft.** W m W 

& £ # ^ & *h> °# 0 ^ 3r & *H 32 1 & to # ^ ^ : "> °# ^ 
(theobromine) > £ 6gt( theophy 1 i ne ) M X M. ^ /& dJ 4l t & 

-f 9- it £ ft b b b it * -7- a y ^ -f- * it e *f m * - tt m 

iK ° %4c m * %4d m #\ & t 4bCdSe(ZnS) & ft a 0 a It & 
-f ft ^ * ft ft * * 4 *8t * & ife ^ * BL A ft ^ * ft * * tf 
*f Jfcfe 'ft ' to *t $ 4a SI • ttiL* ' *T £ Ji ifc ^ jfe 

iU 4l IT ^ 4- if- * & # B B a It *t -f ft ^ -f « It ^ A »> # ^ ^ 
^ 4£ ^ ^ i* ^ - i^^til^f ^^ilrt^^HiJ ' 



^ «fe « 3 

" 1T & *» * «fe <H2 + m i£ 3r * t ^fTOP/TOPO fi. JlCdSe ^ 
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i - ftwmn (12) 

CdSe ( ZnS ) & * & It *fc ^ *L -ft 4 4b # t$ # *4 ^ ^ • 

ft $ 5 n • -r * «■ * * m ^ & * B a a it 4a ^ it 4t & 
& t mib ' * # ** & a* ( 3 - a $st * ^ * ) J= f ^ i. & fa 

((3-mercaptopropyl) trimethoxy si lane) J-xNa 2 Si0 2 A| & 
^CdSe(ZnS) £ fi> • ||*iA6^| = f^^^ 
(Vinyl.trimethoxysi lane) • & '$l %k f$ T it. # ?k Pfl- & 
BLML • #j&4L£4fefe*lTJ(fe'l4*tt v *»EGDMA » ffl & 

* «L -f T • *i A * ■# ® ' BL A & A % % fr'lt ¥i * £ & & 
% B B a It *t $ ^ tf3 Jffe & ^ • _L i£CdSe(ZnS) - *fr> @ > 
EGDMA » &#t&«-*fc4L/8*£g J F*b*0.8 : 0. 8 : 140 : 0. 
3 ° 

& $ ^ # W 6 a fete # *fc #J & & *» Ji • m £ it # m a 

«L & *■ # H fl ' *M-T & f *t & # =£■ ' £.*ffim&®W3Lffift 
%l m ft ' t T # * Hp 3l £ tfr & $ 4* ' B *t * <¥3 4l ti 
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* 

%\ ffi # tet # *fc « *f * 41- * & 4b ffi i$ # jM- ^ t # 2r 

* w t IB ; 

%1 H 4% sx n £ *. * 8^ - 5f n, t CdSe(ZnS) £ * 
B B a ft & -f 4 & *B & 4b 2r * ; 

|3 1 #, a @ ^ 4 ^ i t a ^ - f ife #1 t a = ^ I. 
4b &( TOP, Trioctyl phosphine) / =. 4b 
TOPO, Trioctyl phosph i neox i de ) & I;CdSe £ # a B a It #l -f 

%4a m % t fa 4bCdSe(ZnS) £ * B B a 0 «l -f A -f ft It 
^ & # * -ft ft *f 4* * ; 

#4b SI % t 4bCdSe(ZnS) £ * £ It & & ^ -f ft ft 

& ^ 4 m & ## ^ & 4l # & tf ^ *f & & ; 

$4c H * ? 4bCdSe(ZnS) * # £ It A ^ -f ft Jft- 

* * 4 Aft- -f Bl m & & ■# * * tf # & * ; 

3Ud Bl, tfb 4bCdSe(ZnS) £ * Jl ft'Jfe -f $ ^ -f ft It 

$5|#-a® ^^7F^fB|x-f* 4*J aTOP/ TOPO, 
& tCdSe & % H B H It & £ ® ' $L # £ 4b # t$ # # #j # * • 

0- £ * & - 

x~ # m ^ ^ 

T~ m XBl a- * 
B~ & £ * 
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i ." £ 4b # « # 44 W & # # * • £ ^ « & # : 
( a ) & 4£ £ * #4 3- ; 

( b ) *'J ffi ^ -f & & ft m m Ok * & X it £ # *4 3- 4* 
(c) £ ^ Ji it & * fa -7- ' a ^ - #(matrix) 

t ^ 3 # # M ^ ^ ; w a 

( d ) # Ji it . # 4K. 3* ' ^^^fe^-f-fitJE^A 1ft #J 



A A .ft 


4*T 




w 








o 






2. 


*» 
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tt 






ft 


m 




3" & » 
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±. 
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# 


fa 


tit & & M • 




3. 
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tt 






ft 


m 


9 2 -ajj #r it 4. 4b m m # # 


#j t # 






t 




it 




# 


fa 


* # & *(Au) > A(Ag) 


- «(Ni) 


A &(Co) 


m 


& 










ijj o 




4. 
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tt 


# 


#■1 


ft 


n 


$ i ^ m it ^ £ -ft m *& u m. 


m u # 


H & ' 
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Ji 


it 




# 








5. 


*• 




tt 






ft 








2r £ • 
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_t 


it 




# 




# h % 4b & ° 




6. 
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tt 


-* 




ft 


m 


* 1 m it 4. 4b # 1ft # # 


^ t # 


2r * ' 
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_L 


it 




# 


fa 


-f # ^ * f l ' 




7. 
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tt 


# 




ft 


® 


K 6 m m it ^ 4b m m, # # 


H # 


3r & . 
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Ji 


it 




* 


fa 




8. 




t 


tt 


# 




ft 


® 


9 6 si m it ^ ^. -fb m m # # 


60 $L 4t 


ij & ' 
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it 






fa 




tt & & m 



m m & ° 
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9 / **' f tt * #«j & m % \ m m & >k it m n # & # t ^, ( 

# ' & t Ji i& £ * #i ^ it ~ # M £ © & 4b f • 

10. 4° t ** # *'] || @ # 9 m i& *L £ 4b # t$ # # #j f. ^ 

2r * ■ & t * © 1* II 4b at f 4* #•] m 9t * ^ -7- it -ft at f • 

11. * t tf * *'J le, BH * 1 0 m & ^ $l 4b ft life # ft Jt 
4t # & ' * t £ © T & 4b & f 4& *•] ffl fl- 84 A 
(dansyl-chloride) - % (anthracene) - % fa f$ 
(pyrene) jfc % ( coumar i ne ) » ^.n- 6 ^^^4 
(n-vinylcarbazole)& • 

12. *» * It * *'J fe, @ *9*mifc4L£*b*1$#*tttfl# 
2f * • * t & A t 4b at f ft *'J m t # it fr -f it *f at 

f ° 

1 3 . *> t tt 4 sm & ffl $ 1 2 ^ m 34 ^ it 4b m m # «■ & a 

ft 2f & • % t £ © IT- ^ 4b & f 4SM'J ffl & fr (ami ne 
) ♦ f fr -f- (porphine ) > & fr -f ( ful lerene ) > 
% ft *& 4b A(organophosphine) - gg ^ irl If 
(carotene) ^ fr ^ & # £ ^ • 

14. *»t*#*lftIB»9*mUt4L4.4b#iai # U ft 

* * ' % * £ & f fe 4b gt f 4fc *'l ffi ( 3 - A 35. & ^ &. ) J= f ■ & 
^-^^((3-mercaptopropyl) trimethoxy si lane) 1% (3- 

(3-aminopropyltrimethoxysi lane) & it • 4& ^ # 4^- -T- ^ 

a jl # # ^ ^ f i i A-M 4l f fe & • 

15. *»f#*#'J!&B3f59#ma£*-4L4b ft Hi # tf) % ft 
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* 

•n & '•' £ f £ ft f H& 4b 2St f *'] ffl 4- 1. «t °&(4-Viny 1 £ 
pyridine) An- #p & & & . 4£ £ * £ £> ^ ^ * 

16 * At & « • 

16. *»tt£4*'Jf&ffi#9^/^i£4L£4b«1$;M-# #J t # 

Jk. ^ ( 3-mercap topr opy 1 ) trimethoxy s i 1 ane ) L> 
& £. f ^ ^ Vinyl tri me thoxysi lane) BL M » 4£ £ # & 

17. 4a t f f # $| &ffl'#l*S#i£*-£4b * n *t ** 60 t # 

^ us- ^ • 

18. - 4i £ 4b 1ft # # H # & . £ ^ ^ # : 

(a) *t#*?Ht£-#*fc* ' 31 «■ £- it e * ft f £ 4b -3t 

f : 

(b) m n it * # op & m m m u & * * -t k £ * & * a 

( c ) at ^ _h it £ jft & -i 1 ; « & 

(d) ^I^Ji3t«4R^f ' ^ £ « #J & • 

19. *» t ifr * #'J & BB »183«/^3t4L4.4b#*#«-W3R 

4t >5r * ' &tjt3&^£tt&#*t^#. & h- vij&iii-v;&4 l 

20. *» t ft # *'J le, IB *18*/tfifc4L£.rt;*lft # *t 60 ft 

« *i m ^ m * ° 
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21. io't ft m %i m % 1 8 * m $l to m n # n m u ^ 

^ 2r * ' & t £ ® *r fk to it f ifjfflS^^^it^iStf . ' ~ 

22. *o t tf * *J Jg, m % 2 1 Jl m Jt 4l £ to » «ft # «. g 

# # * ' * t £ « *r £ to at t # *j # # m a 

(dansyl- chloride) - j& (anthracene) - & >* Jig 
(pyrene) » i ^ t(couniarine) • s&n-^^StHe^ 
(n-vinylcarbazole)^^-^i^ ° 

23. *>t1fr**l&ffl£18*Af3fc:t£*b#tft# *t 60 ft 

f • 

24. *a t ff * « ft ® * 23 * m i£ £ to « « # ft ft t 

# # & ' £t** , rjfe*bafctf4fc*IJ8«*fr-*- (amine 

) > t f '> ( porphine ) * & -f- ( f u 1 1 er ene ) - 
M «H to tXorganophosphine) - M A W ft 1} * 
(carotene) ^^^i£&£Tjt#7 ° 

25. *• t it * *! ie, n « 1 8 * m it ^ £ to « * u m # t 

# 3r * ' * t * © t ft to at f ft *'j ffl ( 3 - A 4L & ft & ) 3, ¥ 
^^^£t,((3-niercaptopropyl) trimethoxy si lane) H 
(3- 4 * ft &) J= f ft # «E 

(3-aminopropyltrimethoxysilane) & ^ ' $l ^- # 4^ 

26. *»t***lftB*183«/^itiL4L^b#«# SSL 

# # * ' &t^©fji&to&f ft *l ffi 4- Z, & «fc ^(4-Viny 1 
pyridine) & ft *$4l.3!tfif(Allyl mercaptothiol)&Jt • it 
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7t * ittmm® 

& * it' -f ■£ 6 I- 1 ^ Ife^ i^itH • 1 1 

27. -*>t^^*IJ£IS*18Jfi/9ri£4Lift # tit # ft 60 t 

ft * & ' & t & ® -r .si it & t ft #ij m (3 -tL^L&^&)^f 

^&^^.((3-mercaptopropyl) trimethoxy s i 1 a n e ) |& £, 
;Nfr&^flL^;&(Vinyltrimethoxysilane)&)l| » ^ £ # 

28 . *o f tf jf. ft n g # i 8 * #r it ^ £ *b # « # *4 jR 
# 2f * • % t it - *t ^ t £ *t * * * 4ft #J > & #] it 
e & ^ & M - 

29. - « £ 4b # tft # ** ' & *'J « T H if A ft ft ifh & : 

(a) H 4£ £ # «t ; 

( b ) *J J9 ^ -T- 4s #f JMF & £ -7- H _L it * * 4ft -f J* 

(c) * ^ _L it £ * *t * ' a ^ # - & #(matr ix) » £ 
t # 3 # * * * ; « JL 

& A ft fa £ W *L ffi ' It h £ it m i& ft ° 

3 0. * t t* JM'J & SI % 2 9 * m ii ^ 4. it # & # *t ' & 
tJL**Uf ft 4 • 

t Jt it £ * & -f ft # ii *(Au) - HL(Ag) > <ft(Ni ) A #(Co) 

32. *° t t# IS $29 ^ /*/r it ^ £ it m m # . £ 

t Ji ^ £ * 4a ft 4t M % it m ° 
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33. i > It -I- *'J IE E $32 iff #r it 4L 4 4b ft ft # # • 
*Jii«;&#*fc^4fcj&JMb*R« 

34. t *t 4M'I ft K #29 3i flf & 4l £ 4b ft ft # # • & 

35. 4° t it -IM'J ft IS * 34 * m it A- -ft ft ft # ft » £ 
t -t it £ * & \% % n - VI & IE - V & ^ t$- It •■ 

3 6. *>' f *t * *l ft SB # 3 4 #r it ^ £ -ft ft ft *t *t ' * 

37. *.f f * *'J fei $29 « /tf it 4L-^.-4b ft ft # ¥t » * 
t -b it & # 14 -f it - tfr IS. £ © *T ^ 4b at f • 

38. 4u t ft * *4 ft 0 % 37 « m it ^ £ 4b ft ft # 44 • £ 

t £ & f & 4b & f # *J # & ^ ^- it # & f • 

3 9 . t if jl #.J ft m % 3 8 * it ^ £ 4b ft ft # # ' & 
t 4t ® T & 4b & f *'J ffl n- 6 & t% . & 
(anthracene) * & Jig ( p y r e n e ) * H^^r(coumarine) » 
i&n- ^ ^ ^.^"^.(n-vinylcarbazole) & £f £ #7 ° 

40. Jtaf f# *'J ft II $37 m m it 4L £ 4b ft ft # # • £ 
t * & f 4b at f #. ffl t -f # it a* 3- it ft at f • 

■■41.*i*tt*#lftffliM0 m it 4l 4. 4b ft ft U #*■ ' £ 
t £ ® t & 4b & f #. *<J B & m -f (amine)- f f 
(porphine ) * & # ( f ul 1 erene ) - * & 4b & 
( organophosph i ne ) » |g & t% It 15 t(carotene) % ft ^ & 
& ft 5- ® • 

42. *» f 1fr * *l ft K $37 Jl m it 4l 4 4b ft ft # ' & 
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t £ W f'^ 4b 2t 1Hft #'J fl( 3 - f. * & ft & ) -S. ¥ % & fp ^ 
( ( 3-mercaptopropy 1 ) trimethoxy s i 1 ane ) #| ( 3 - 4 4k ft 
& ) f ^^^ ^.(3-aminopropyltrimethoxysilane) & 

& • 

43. *» t * * #i l& BO ^37 m g 4l £ 4b ffi m # # • & 
t * ® f & 4b & f 4ft m ffl 4- ^ ^ «t °&(4-Viny 1 pyridine) 
A ft & SI JSL M ' ^^^*4^^t&^r#^^#o^^# 

44. t tf 4 #i ft K #37 m m & ^ i. 4b ffi Wk # *4 » * 

* 4t * *r *Mt at f 4ft *'J ffl. (3- A * ft Jt) ^ f ft & ^ 
((3-mercaptopropyl) trimethoxy silane)^-^^^.^.f 
A # )&(Viny 1 tr imethoxysi lane) Bl M ' 4£ ^ # It -f- ^ A 

* * * <fe at *t *# • 

4 5. 4° f it # *■] & 18 * 2 9 Uf i£ ^ £ 4b M WL # #t ' A 

£ # # J$ t it - 9 iio ^ t % '14 f- It > & & #J ^ %t m it ft 

% ffi BL M 0 
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